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ABSTRACT
Data were collected to quantify the 
effect of implant status on the sale price 
of lots of beef calves marketed through a 
livestock video auction service from 2010 
through 2013 and to calculate the per-
centages of implanted lots. Information 
describing factors that could potentially 
affect the sale price of lots of beef calves 
was obtained electronically from the auc-
tion service for 27,746 lots (2,749,406 
total calves) selling in 92 video auctions. 
All lot characteristics that could be accu-
rately quantified or categorized were used 
to develop a separate multiple-regression 
model for each study year using a back-
ward selection procedure. Implant status 
had no effect on sale price in any of the 
4 yr of the study (P = 0.53, 0.39, 0.64, 
and 0.12, respectively, for 2010 to 2013). 
The percentage of lots that were implant-
ed in each year was 28.4, 30.3, 30.5, 
and 29.0 for the years 2010 to 2013, 
respectively, with a mean of 29.5%. The 
percentage of lots of beef calves that were 
implanted was relatively low in the West 
Coast, Rocky Mountain/North Central, 
and South Central regions of the United 
States ranging from 18.2 to 27.9%. How-
ever, 64.9% of the lots from the South 
East region were implanted. The results 
of this study indicated that implant 
status of beef calves marketed through 
a livestock video auction service had no 
effect on sale price. Approximately 30% 
of all lots were implanted in each year 
of the study with approximately 33 and 
25% of the steer and heifer lots being 
implanted, respectively.
Key words: beef cattle, growth 
promotion, implant, nursing calf, sale 
price
INTRODUCTION
Research over the last 50 yr has 
clearly demonstrated the efficacy and 
cost effectiveness of growth-promoting 
implants in beef cattle, while failing 
to show safety issues in either the im-
planted cattle or in humans consum-
ing beef from implanted cattle (FDA, 
2002; Preston, 1997, 1999; Selk, 
1999). Implanting nursing beef calves 
has consistently improved ADG from 
the time of implant insertion to wean-
ing (Selk, 1997). Most studies have 
demonstrated that implanting had no 
negative effect on future reproductive 
performance of heifer calves when a 
single implant was administered ac-
cording to label instructions at 2 to 
3 mo of age (Goehring et al., 1985; 
Bolze and Corah, 1988; Carpenter and 
Sprott, 1991; Whittier et al., 1991; 
Deutscher, 1994, Duckett and Andrae, 
2001).
The percentage of cow/calf op-
erations using growth-promoting 
implant technology has declined in 
recent years. National Animal Health 
Monitoring System data (2,713 cow/
calf operations from 23 states) found 
that only 14.3% of all participating 
operations implanted some of their 
beef calves in 1996. The percent-
age of herds implanting some calves 
increased as herd size increased with 
a low of 8.6% for herds with less than 
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50 cows to 55.4% for operations with 
greater than 300 cows (NAHMS, 
1997). Results from a subsequent 
National Animal Health Monitoring 
System survey in 2007 (2,872 cow/
calf operations from 24 states) showed 
that the percentages of operations 
that implanted some of their beef 
calves decreased to 9.8% with a range 
of 5.5 to 26.9% for operations with 
less than 50 or greater than 200 cows, 
respectively (NAHMS, 2008). In a 
more recent study, using data from 
more than 5 million beef calves sold 
through a video livestock auction 
service from 1995 through 2009, the 
percentages of lots of beef calves that 
were implanted decreased from 64.3% 
in 1995 to 26.5% in 2009 (Seeger et 
al., 2011).
The opportunity for nonimplanted 
calves to enter the “natural” market 
is economically important to produc-
ers if those calves receive a premium 
price at sale compared with implanted 
calves. The objectives of this study 
were to quantify the effect of implant 
status on the sale price of beef calves 
marketed through a livestock video 
auction service from 2010 through 
2013 and to calculate the percentages 
of lots of calves that were implanted.
MATERIALS AND METHODS
Data Collection
Information describing factors 
that could potentially affect the sale 
price of lots of beef calves that were 
marketed through a livestock video 
auction service (Superior Livestock 
Auction, Fort Worth, TX) was ob-
tained from the auction service in an 
electronic format. These data were 
collected for all lots of beef calves 
that were offered for sale from 2010 
through 2013, and data were stored 
in a separate computer file for each 
study year.
The descriptive pieces of informa-
tion that were available for each 
lot of calves were date of the video 
auction, number of calves, sex of the 
calves (steers, heifers, or both steers 
and heifers), the base BW, whether 
the calves had been weaned before 
shipment from the farm or ranch of 
the current owner, geographical region 
of the United States where the lot 
was located before the auction, breed 
description of the cattle, frame score 
of the calves, flesh score of the calves, 
the vaccination history, a subjective 
classification indicating the amount of 
BW variation within the lot, whether 
the calves had horns, whether the 
calves had been implanted with a 
growth-promoting compound, whether 
the lot qualified for a USDA-approved 
Age and Source Verification program, 
the number of days between the date 
of the auction and the planned date of 
delivery, whether the lot qualified for 
one or more of the video auction ser-
vice’s special programs: Value Added 
Calf, Certified Natural (CN), Non-
Hormone Treated Cattle (NHTC), 
Superior Progressive Genetics, or 
Bovine Viral Diarrhea-Persistently 
Infected Free, and the sale price of 
the lot ($/45.4 kg). The specific and 
current requirements of each of the 
video auction service’s special health 
and management programs are avail-
able at www.SuperiorLivestock.com.
Cattle sold through the livestock 
video auction service were delivered 
directly from the farm or ranch of the 
current owner in semitrailer truck-
sized lots (approximately 22,680 kg). 
Lots of beef calves that consisted 
of both steer and heifer calves were 
divided into 2 single-sex lots before 
analysis. This was done because these 
mixed-sex lots had different values for 
base weight, number of head, and sale 
price for each sex. The implant status 
of the mixed-sex lots were the same 
for both sexes in some lots but differ-
ent in other lots.
Factors describing the lots of beef 
calves that were not numeric in the 
original file received from the video 
auction service were classified into 
well-defined groups, and each group 
within a factor was assigned a nu-
meric code.
Statistical Analysis
The experimental unit of study in 
these analyses was a lot of beef calves. 
In each year of the study, a separate 
multiple-regression model was de-
Table 1. Number of lots, nonadjusted means, and ranges for continuous 
traits describing lots of beef calves marketed through a livestock video 
auction service1 from 2010 through 2013
Trait No. of lots Mean ± SD Range
2010
 Lot size, head 7,478 97.8 ± 66.9 4–1,000
 Base weight of the lot, kg  257.1 ± 37.0 136.1–408.2
 Days from auction to delivery  72.0 ± 44.4 0–273
 Sale price, $/45.4 kg  117.63 ± 10.56 82.00–169.00
2011
 Lot size, head 7,008 98.9 ± 68.9 5–1,260
 Base weight of the lot, kg  253.7 ± 37.1 99.8–408.2
 Days from auction to delivery  73.0 ± 54.0 0–293
 Sale price, $/45.4 kg  142.50 ± 13.67 104.00–240.00
2012
 Lot size, head 6,369 100.9 ± 75.6 5–1,450
 Base weight of the lot, kg  253.9 ± 36.9 136.1–419.6
 Days from auction to delivery  63.8 ± 50.5 0–284
 Sale price, $/45.4 kg  162.70 ± 17.55 115.00–286.00
2013
 Lot size, head 6,891 99.0 ± 71.3 8–1,100
 Base weight of the lot, kg  256.6 ± 38.8 136.1–412.8
 Days from auction to delivery  53.3 ± 41.9 0–204
 Sale price, $/45.4 kg  164.01 ± 18.47 115.50–281.00
1Superior Livestock Auction, Fort Worth, Texas.
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veloped using a backward selection 
procedure (Kleinbaum et al., 1988) 
to quantify the effects of indepen-
dent factors on the sale price of beef 
calves. The MIXED procedure of 
SAS (version 9.3, SAS Institute Inc., 
Cary, NC) was used for the analyses. 
By definition, lots of beef calves that 
qualified for the CN or the NHTC 
program were not implanted. This 
created confounding between these 
2 management programs and the 
implant status of the lot. To account 
for this confounding, both the CN 
and the NHTC programs were nested 
within implant status in the statisti-
cal models. These nested effects were 
used so the effect of implant status 
could be directly compared across 
years while still accounting for the 
effects of the CN and the NHTC 
programs on the sale price of lots of 
beef calves.
The fixed effects included in the 
original models were auction date, calf 
sex, whether the lot was from a mixed 
versus single-sex lot, breed descrip-
tion, frame score, flesh score, region 
of origin, BW variation within the 
lot, presence of horns, implant status, 
vaccination protocol, whether the 
lot was age and source verified, CN 
program nested within implant status, 
NHTC program nested within im-
plant status, whether the lot qualified 
for the Superior Progressive Genetics 
program, whether the lot qualified for 
the Bovine Viral Diarrhea-Persistently 
Infected Free program, base weight of 
the lot (linear and quadratic func-
tions), lot size (linear and quadratic 
functions), and the number of days 
from auction to planned delivery. Lot 
identification number was included in 
the models as a random effect because 
lots that were originally from mixed-
sex lots had identical lot identification 
numbers. At each step of the back-
ward selection procedure, the variable 
with the largest P-value was elimi-
nated from the model. A value of P < 
0.05 was used to include a fixed effect 
in the model.
If implant status did not significant-
ly affect the sale price of beef calves 
in a study year, this factor was forced 
into the final model for that year to 
obtain least squares means, SEM, re-
gression coefficients, and the P-value 
for implant status.
RESULTS AND DISCUSSION
The data analyzed were collected 
from 92 livestock video auctions from 
2010 to 2013. Only lots of beef calves 
were included in the study. There 
were 27,746 lots and 2,749,406 total 
calves used in the analyses (Table 
Table 2. Effect of implant status on the sale price of beef calves 
marketed through a livestock video auction service1 from 2010 through 
20132
Implant status3 No. of lots
Least squares  
means ± SEM  
of sale price,  
$/45.4 kg
Regression  
coefficient P-value
2010
 Implanted 2,123 114.99 ± 0.22 0.08 0.53
 Not implanted 5,355 114.91 ± 0.20 0.00  
2011
 Implanted 2,126 141.45 ± 0.40 0.16 0.39
 Not implanted 4,882 141.28 ± 0.37 0.00  
2012
 Implanted 1,940 163.07 ± 0.35 0.11 0.64
 Not implanted 4,429 162.96 ± 0.30 0.00  
2013
 Implanted 1,997 162.05 ± 0.50 −0.13 0.12
 Not implanted 4,894 162.45 ± 0.48 0.00  
1Superior Livestock Auction, Fort Worth, Texas.
2A multiple-regression model quantifying the effects of independent factors on the 
sale price of beef calves was developed for each study year using a backward 
selection procedure. Fixed factors included in each original model were auction date, 
calf sex, mixed-sex status, geographical region of origin, breed description, health 
protocol, frame score, flesh score, BW variation, presence of horns, implant status, 
Certified Natural program nested within implant status, Non-Hormone Treated Cattle 
program nested within implant status, age and source verified, Superior Progressive 
Genetics program status, Bovine Viral Diarrhea-Persistently Infected Free status, 
linear and quadratic effects of lot size, linear and quadratic effects of base weight, 
and days from auction to delivery.
3Implant status did not significantly affect the sale price of beef calves in any year of 
the study. Once the final models were developed, implant status was forced into each 
model to obtain least squares means, SEM, regression coefficients, and P-values for 
this factor.
Table 3. Percentages of lots and beef calves implanted with a growth-
promoting compound and marketed through a livestock video auction 
service1 from 2010 through 2013 by year
Year
Percentage of  
implanted lots
Percentage of  
implanted calves
2010 28.4 27.8
2011 30.3 29.6
2012 30.5 29.4
2013 29.0 28.4
1Superior Livestock Auction, Fort Worth, Texas.
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1). Mean lot sizes from 2010 to 2013 
were 97.8, 98.9, 100.9, and 99.0 head, 
respectively. These were expected 
truckload quantity mean lot sizes 
corresponding with the mean calf BW 
within the lots of 257.1, 253.7, 253.9, 
and 256.6 kg, respectively. Thus, 
typical beef producers that marketed 
their calves through the video auc-
tion service in this study would have 
been from operations large enough to 
supply these lot sizes (≥200 cows per 
herd). Many of the calf lots analyzed 
were forward contracted for later 
delivery, with the mean delivery days 
after sale ranging from 53.3 to 73 d. 
Sale price per 45.4 kg of BW in-
creased in each year of the study and 
ranged from a low of $117.63 in 2010 
to a high of $164.01 in 2013.
Implant status had no effect on the 
sale price of beef calves in any year 
of the study (Table 2, P = 0.53, 0.39, 
0.64, and 0.12, respectively, from 2010 
to 2013). These results were similar 
to previous published results of a 
livestock video auction analysis dem-
Table 4. Numbers and percentages of lots and beef calves implanted with a growth-promoting compound and 
marketed through a livestock video auction service1 from 2010 through 2013 by geographical region and state 
of origin
State2
No. of 
implanted lots
Percentage of  
implanted lots
No. of 
implanted calves
Percentage of  
implanted calves
West Coast region
 California 10 8.0 893 7.4
 Idaho 514 32.9 51,937 31.8
 Nevada 40 3.5 2,991 2.6
 Oregon 57 4.1 5,067 4.0
 Utah 445 26.5 41,903 28.9
 Washington 15 30.6 1,503 36.4
 Region totals 1,081 18.2 104,294 18.4
Rocky Mountain/North Central region
 Colorado 266 9.5 25,508 10.1
 Illinois 59 69.4 3,699 70.9
 Iowa 118 55.7 7,437 50.3
 Michigan 2 8.7 105 8.8
 Minnesota 24 54.5 2,904 59.6
 Montana 794 33.1 88,000 29.9
 Nebraska 411 32.1 45,759 30.7
 North Dakota 153 33.2 17,483 38.8
 South Dakota 201 23.3 22,976 21.3
 Wisconsin 7 18.4 445 17.6
 Wyoming 363 19.4 47,603 20.9
 Region totals 2,398 23.8 261,919 23.7
South Central region
 Arizona 13 4.7 1,098 3.7
 Kansas 558 46.0 53,409 48.0
 Missouri 124 30.0 9,806 29.5
 New Mexico 69 7.6 7,997 7.7
 Oklahoma 359 35.1 37,844 36.2
 Texas 1,054 26.6 106,326 28.0
 Region totals 2,177 27.9 216,480 28.4
South East region
 Alabama 17 40.5 1,099 38.2
 Arkansas 20 10.0 1,766 12.0
 Florida 1,571 69.8 142,786 69.9
 Georgia 15 28.3 1,752 45.0
 Louisiana 809 67.9 55,305 69.9
 Mississippi 20 42.6 1,266 40.9
 North Carolina 81 69.2 4,257 66.6
 Region totals 2,533 64.9 208,231 66.3
1Superior Livestock Auction, Fort Worth, Texas.
2The states of South Carolina, Tennessee, and Virginia were not included in this table because they had less than 20 total lots of 
beef calves marketed through the video auction service during these 4 yr. There were no lots of calves from the other 17 states sold 
through the video auction service during the study.
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onstrating no negative price effects 
after administering growth-promoting 
implants to more than 5 million 
nursing calves sold from 1995 to 2009 
(Seeger et al., 2011). The percentage 
of lots receiving growth-promoting 
implants remained relatively steady 
in this study, with percentages of 
28.4, 30.3, 30.5, and 29.0 for 2010 
to 2013, respectively (Table 3). In a 
similar study, the percentage of lots 
of implanted calves sold through the 
same livestock video auction service 
decreased from 64.3% in 1995 to 
26.2% in 2007 and then remained 
low in 2008 and 2009, with 27.2 and 
26.5% of the lots of calves being 
implanted (Seeger et al., 2011). These 
results suggest that the percentage 
of lots of beef calves sold through a 
livestock video auction service that 
received growth-promoting implants 
has stabilized in recent years, after 
experiencing a sharp decline from 
1995 to 2007. It is possible that con-
sumer perceptions about the negative 
effects of implants on meat quality 
and safety contributed to beef pro-
ducer responses that reduced implant 
usage (Wandel and Bugge, 1997). 
Producer perceptions of expecting to 
receive higher prices for nonimplanted 
cattle may have also served to further 
reduce the administration of growth-
promoting implants in nursing calves.
In each study year, the percent-
age of lots of steer calves that were 
implanted was significantly greater 
compared with lots of heifer calves. 
The percentages of implanted lots 
of both sexes remained relatively 
constant from 2010 through 2013 
and ranged from 31.0 to 33.6% for 
steers and 23.4 to 26.1% for heifers. 
The percentages of implanted lots by 
geographical region of origin (Table 
4) were 18.2, 23.8, 27.9, and 64.9% 
for the West Coast, Rocky Moun-
tain/North Central, South Central, 
and South East regions, respectively. 
Of the 2,533 lots in the South East 
region from 2010 to 2013, 94% were 
from Florida (1,571 lots) or Louisiana 
(809 lots). Both states had implant 
rates of 67% or higher. Reasons for 
the striking differences in the levels of 
growth-promoting implant usage be-
tween the South East region and the 
other regions could not be determined 
in this study.
IMPLICATIONS
The decision to incorporate growth-
promoting implants into nursing calf 
management protocols in beef herds is 
determined by several factors, includ-
ing potential for added weight gain, 
effect on sale price, effect on heifer 
future reproductive performance, 
and perceptions about human health 
concerns related to beef from im-
planted calves. Nonimplanted calves 
typically weigh less at weaning based 
on numerous studies. To capture the 
value lost from lower weaning weights, 
nonimplanted calves would need to 
bring a substantial price premium 
to offset the decreased number of 
kilograms sold. Based on the results 
of this study, decisions to not implant 
nursing beef calves for the distinct 
purpose of receiving an increase in 
sale price was not supported. Unless 
well-planned marketing strategies 
are used that capture a premium for 
“natural” (or nonimplanted) calves, 
beef producers will receive reduced 
revenue from calf sales by choosing 
not to implant nursing calves.
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